Background: Women worldwide experience perinatal mood, anxiety, and pain contributing to pregnancy and birth challenges, maternal and infant bonding, and childhood development. Perinatal women seek massage therapy for relaxation, pain management, and emotional support, but may encounter socioeconomic barriers. Prior studies demonstrated improved perinatal health by teaching partners of pregnant women a sidelying massage.
INTRODUCTION
The self-reported prevalence rate of mood/ depression or anxiety is approximately 20% during pregnancy. (1) (2) (3) (4) (5) Mood and anxiety contribute substantially to pregnancy complications and frequently continue and worsen into the postpartum period. (6) (7) (8) (9) Pregnancy-related mood is associated with increased physician visits, (10) preeclampsia, (11) spontaneous abortion, (12) preterm labor and birth, and decreased birth weight. (2, 13) Pregnancy-related anxiety has been associated with obstetric complications, (14) preeclampsia, (11) preterm labor and birth, (15) and decreased birth weight. (16) Preterm difficulties and infant death, increased by perinatal mood and anxiety, contributed to costing the United States (U.S.) more than US 26 billion dollars in 2005 for health insurance, education, and other social support systems. (17) Perinatal mood and anxiety have potentially long lasting consequences to the mother and her family. (16) (17) (18) Mood and anxiety can affect maternal-infant bonding and contribute to childhood developmental and behavioral challenges (including health, cognitive, and motor) that can last throughout the life span. (17) (18) (19) Chronic disparities (i.e., obesity, metabolic disease, and diabetes) associated with mood and anxiety, (20) frequently begin during fetal development and continue into adulthood. (21) At the extreme, perinatal mood and anxiety can lead to maternal psychosis, resulting in maternal suicide or maternal infanticide. (22) Barriers to seeking health care options for perinatal mood and anxiety include perceived social judgment, time limitations, and economic constraints. (23) (24) (25) (26) (27) (28) Information on complementary treatment options for perinatal mood and anxiety is limited; however, the literature shows pregnant and postpartum women seek massage therapists for care, including relaxation, Robin B. Thomas, LMT, DrPH
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obtained from all study participants (pregnant women and their partners).
Research Setting
The study took place in Tucson, Arizona. Partner massage training was conducted by the PI, a state-licensed massage therapist with over 20 years' experience, certified in teaching by the University of Arizona. The massage training was conducted on campus, at the College of Public Health, for the first five couples and in the couple's homes for the remaining seven. After the one-time training, the pregnant women and their partners conducted the chair massage protocol for the next eight weeks in their homes.
Participants
Participants were recruited with support from the local postpartum depression coalition. The coalition offered the PI presentation opportunities at quarterly meetings, as well as its provider directory. Among the providers in the directory were obstetric personal and mental health professionals trained in perinatal mental health. All directory providers were contacted, and those interested in the study posted a recruitment flyer in their offices and on Facebook TM . Participants who self-reported with minor mood, anxiety, and pain symptoms contacted the PI for eligibility screening. Eligibility for study inclusion identified local women, 25-40 years of age, with low-risk pregnancies, who were no later than eight weeks from their due date by training time, and had partners living in the household willing to learn chair massage. Exclusion criteria were women self-reporting with a major mental health concern beyond low-levels of mood, anxiety, and pain, or who were pregnant with more than one fetus. Female participants agreed not to receive massage therapy or other hands-on complementary health care (i.e., acupuncture or chiropractic) during the eightweek period of study. Exclusion criteria for partners included any physical limitations preventing them from standing for 10 minutes to deliver the massage, or conditions that restricted use of their hands (i.e., injuries, arthritis, or infections). Study eligibility also required participants have mobile phones with text messaging and an email account available during the study. Participants and their partners were compensated $25 each for full study participation.
Participant Training and Intervention
Couple's massage training consisted of less than 60 minutes of basic massage instruction by the PI. The instruction provided simple and safe massage techniques to the pregnant woman's head, neck, shoulders, and back for a 10-minute session. The techniques included effleurage and petrissage, (35) (36) (37) with the importance of couple's communication emotional support, and pain management. (19, 26, (28) (29) (30) A narrative review of several studies reported massage therapy as effective at decreasing anxiety, depressed mood, and pain in pregnant women; group interpersonal psychotherapy attendance was also improved, demonstrating the value of massage alongside more mainstream treatment options. (31) In addition, committed partners of pregnant women were trained to deliver a 20-minute massage, with women in a sidelying position. (13, 32, 33) 
Research Strategy
This pilot study addressed the effects of a chair massage on perinatal mood, anxiety, and pain, instead of the side-lying position used in previous studies. (13, 32, 33) Challenges to implementation of side-lying massage include time and child care concerns, transportation to training sites for instruction, and costs (e.g., massage table, lotions, and oils). (23) (24) (25) (26) (27) (28) The current study addressed the barriers to health care seeking and gaps in understanding health outcomes by adapting the partner-delivered, side-lying massage to the use of standard household equipment (a chair), in-home training, and less delivery time. (13, 32, 33) It reduced the dose of the current partner protocol (32) from 20 minutes to 10, to address women's concerns related to lack of time. It adapted the length of the study period, from 12-16 weeks to eight weeks, to address attrition that may occur for participants concerned with the length of the study commitment. This study had one hypothesis: a 10-minute chair massage, adapted for moms and delivered by their partners twice weekly, would be associated with a decrease in low mood, anxiety, and pain over an eight-week period. The significance of this study is in managing perinatal mood, anxiety, and pain at home, promoting the health of families, and providing an accessible complementary treatment. Partner-delivered chair massage is a nonpharmacological option that can be used alongside treatment as usual for perinatal care. (34) 
METHODS

Design
This pilot study investigated pre-and postintervention outcomes of self-reported perinatal mood, anxiety, and pain in a single group of women. Blinding did not occur, as the women were aware massage was being applied by their partners, and the principal investigator (PI) handled all study procedures. Sample size was not calculated, as the purpose of the study was to test participant health outcomes prior to planning a larger randomized control trial. The study was approved by The University of Arizona's Office of Human Subject Protection's Institutional Review Board before participant contact. Written consent was participants as attachments. The questionnaires were selected based on their brevity, simplicity, and ease of use.
• The Edinburgh Postnatal Depression Scale is an easy-to-administer and effective one-page questionnaire with 10 questions. (40) The questionnaire asks respondents to answer the questions most closely associated to how they have felt over the past seven days and has a recommended cutoff score of nine or 10, suggesting higher levels of depression. (40) The Edinburgh Scale has been tested as a reliable indicator of the presence of depression during pregnancy and is used by obstetric personal, pediatricians, and midwives. (41, 42) • The STAI portion of the State-Trait Anxiety Inventory is a one-page questionnaire with 10 questions used to measure state anxiety. (43) It has a Likert scale from 1-4, ranging in answers that include "Not at all" to "Very much" to indicate how the respondent feels in the moment based on current life events. (43) The STAI is a reliable indicator of the presence of state anxiety in an individual, and has been validated in pregnancy studies and used by perinatal mental health professionals. (19, 44) • The VAS is a 10-centimeter straight line indicating pain ranging from "No Pain" to "Worst Pain", and is a reliable indicator of subjective pain levels. (45) The respondent is asked to indicate on the line where their pain is relative to the two extremes. The VAS is used universally by pain clinicians and has been validated in pregnancy studies. (46, 47) emphasized throughout the massage training. (38) Before applying techniques, the partners were advised to always ask the pregnant woman if she felt ready to be massaged and was not feeling ill or feverish. If she was receptive, the partner gently placed his hands on the woman's shoulders, took two calming breaths with her, and applied slow and gradual application of massage to the woman's comfort level. (36) Partners were encouraged to listen and respond appropriately to both verbal and nonverbal feedback the pregnant women gave throughout the massage. (35, 38) Women were encouraged to communicate their preference for pressure and depth.
The massage techniques taught were intended for relaxation, support, and pain management. The techniques used moderate pressure, (39) firm but never painful, with a tailored approach specific to the woman receiving the massage. The partner was taught to observe nonverbal cues, such as the woman pulling away, moving about in her chair, or tensing up, and to adjust accordingly. (35) Partners were also encouraged to vary their techniques and body mechanics in delivering the massage to avoid fatigue, muscle strain, and injury to themselves, and to prevent too forceful of an application to the woman. (37) A protocol checklist was left with the participants with memorable terms and brief descriptors on one side (Table 1 ) and a diary with a table on the other to record the dose (minutes) and frequency (dates) of each session (Table 2) . Participants were encouraged to place the checklist and diary on their refrigerator doors as a convenient reminder. The couples were asked to continue the 10-minute protocol at home, twice weekly for the next eight weeks, for a total of 16 study sessions.
Data Measurement
Within 24 hours of the massage training, three validated questionnaires were emailed to the pregnant THOMAS: PARTNER CHAIR MASSAGE EFFECTS TablE 1 their pregnancies. None of the women were seeing mental health professionals. The characteristics of the 12 remaining women are provided in Table 3 : 67% white, 33% Hispanic, college educated, married, age averaged 32 years (± 3.86 SD), 67% were expecting a first child, annual incomes ≤ $50,000 (33%), and > $50,000 (67%).
Chair Massage Dose and Frequency
Partner-delivered chair massage ranged from 5.81-20.75 minutes averaged per couple, with a mean of 10.26 minutes (± 3.74 SD) over the eightweek period of study. Sessions completed, ranged from 12-16, with a mean of 14.92 per couple (± 1.38 SD). Sessions missed were due to religious holidays and the flu in winter months, and summer vacations, work travel, and moving in the rest of the year.
Mood, Anxiety, and Pain Effects
The massage elicited a reduction in perinatal mood mean scores of 3.33±1. Table  4 provides participant's change scores; Tables 5 and  6 , statistical effect summaries.
Data Collection, Entry, and Quality Control
Within one week of the massage training, the PI text messaged the pregnant participants to address any questions or concerns, and collect the dose and frequency of their sessions over the past week. (48) After eight weeks of text data collection, the mood, anxiety, and pain questionnaires were again emailed to the participants, for postintervention data collection. One-month and three-month follow-up surveys were emailed to the participants to measure sustainability of the chair massage protocol. The surveys were brief, with three statements inquiring about current use of chair massage and respondents could agree or disagree with each. Birth outcomes were collected by text messaging each of the women postsurvey follow-up. Data collected were of infant birth weights, birth complications, and gestation week at birth. The questionnaires, diaries, and surveys were completed electronically by the female participants, saved, and returned as email attachments to the PI. The returned forms were electronically saved by the PI in a password-protected file after reviewing the data for quality and completeness and recorded on an Excel™ spreadsheet.
Data Analysis
The statistical analyses for study data were generated using IBM SPSS, Version 25 TM software.
Descriptive statistics were used to analyze the results of the baseline participant data collected, follow-up surveys, and birth outcomes. Paired-sample t tests were applied to analyze the pre-and poststudy effects of partner-delivered chair massage to perinatal mood, anxiety, and pain. T tests were two-tailed, with confidence intervals (CI) of 95% and statistical significance determined with a value equal to or less than an alpha level of 0.05. Cohen's d was applied to determine the strength of effect size. An independent samples t test was conducted to examine differences in perinatal health outcomes based on training location.
RESULTS
Participant's Baseline Characteristics
Of 23 women initially screened (January, 2017-January, 2018), three were eligible but did not progress to the consent stage. Six women were ineligible: three were too close to their due dates, one was too young, one was pregnant with twins, and one woman's partner changed his mind. Of the 14 remaining consenting women: one withdrew before partner training as too busy, and the other had a miscarriage before the first week of in-home study. All participants were receiving perinatal care as usual for 
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DISCUSSION
The female participants in this study had college educations, and 67% lived in households with annual incomes above $50,000. According to the 2007 Health Information National Trends Survey, US college grads were more likely to use complementary medicine, such as massage, than those with less education. (49) The likelihood of using complementary medicine, however, is associated with all income levels, and as income increases, so does frequency of use. (50) The rates of study retention (86%) and protocol compliance (94%) were high, with couples averaging 10-minute, twice weekly sessions throughout the eight-week period. Study results demonstrated improvements to perinatal mood, anxiety, and pain, similar to findings in the literature for longer sessions (20 minutes) delivered in a side-lying position, after 12-16 weeks of study. (13, 32, 33) The infants born to participants completing this study averaged full gestation at 39 weeks with no birth complications, and were within the normal weight range at 7.26 lbs. The March of Dimes currently defines a full term pregnancy as 39-40 weeks and a low-weight infant as less than five pounds eight ounces. The participant data reporting a miscarriage at 20 weeks have not been included in this analysis. The American College of Obstetrics and Gynecologists reported national miscarriage rates as 10%-25% in 2015; (51) the rate of miscarriage in this study was 8%.
At baseline, the pregnant women in this study showed an average mood score of approximately 8 points-a score considered to be near, but below, the threshold of nine or 10, consistent with clinical concern. (40) After eight weeks of partner-delivered chair
Follow-Up Surveys
The results of the one-month follow-up surveys showed 25% of the couples were practicing chair massage twice a week, 75% weekly. The results of the three-month follow-up showed that 25% of the couples were practicing chair massage twice a week, 67% weekly, and one couple (8%) was not currently practicing.
Birth Outcomes
The infants born to study participants ranged in weight from 6.02-10.01 pounds, with a mean of 7.26 pounds (±1.41 SD). Gestation ranged from 36-42 weeks, with a mean of 39 weeks (±1.77 SD). All were vaginal deliveries with no birth complications. Mood scores decreased 58% from the second to third trimesters in the current study, postintervention and before infant birth. Improvement to mood and anxiety before the birth is important because of the known risk for pregnancy complications, low infant birth weight, and postpartum mental health effects. (2, 8, 15, 31) Pregnancy frequently involves low-back and pelvic pain. (47, 53, 54) The onset of pregnancy-related low-back and pelvic pain occurs near the 18th week and reaches peak intensity 24-36 weeks. (46) In the current study, although pain reduction was not statistically significant with mean scores below the norm at baseline, pain decreased for the majority of women from second to third trimesters. These results are important because onset of pain during pregnancy is a risk factor for persistent postpartum low-back and pelvic pain, and pain in subsequent pregnancies. (54) 
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Follow-up Surveys
The results of the follow-up surveys indicated that the majority of the couples were practicing chair massage at least weekly. The one-month surveys were completed at a point when most couples were nearing their due dates.
An unsurprising benefit of participation was that partner massage skills may have helped women manage the birth process. A review of pain during labor found massage helped women cope with pain intensity when the cervix was dilated during the first stage, increased satisfaction with childbirth overall, and provided women with a greater sense of control. (55) The three-month follow-up was conducted at a time when most couples had brought their infants home and family responsibilities had increased. The important point may be that couples can use their skills as needed for postpartum health and in subsequent pregnancies.
Strengths
A strength of this study was in successfully piloting a partner-delivered chair massage to promote perinatal health, addressing perceived barriers to mental health care seeking expressed by pregnant women with low mood and anxiety. (23, 24, 27) Barriers to perinatal mental health care seeking include time constraints, costs, child care, and perceived social judgment. (23, 24, 27) A 10-minute chair massage allowed for a safe and no-cost approach (using equipment couples already had), was practiced at home (addressing child care concerns), and delivered by trusted partners in established relationships (avoiding perceived social judgment). Chair massage is efficient, as it does not require the receiver to take time to disrobe and can be applied without need for lotions or oils. Chair massage allows for brief self-care sessions which are practical, sustainable, and may fit into daily routines with the least amount of disruption. massage, perinatal mood scores had decreased to an average of 4.5 points, no longer of clinical concern. Eighty-three percent of the women's perinatal mood scores showed improvement; only two with the lowest scores did not. Women who self-reported higher mood scores at baseline had the greatest differences in improved outcomes. These results are consistent with findings in the literature demonstrating improvement of perinatal mood after partner-delivered massage. (13, 32, 33) At baseline, pregnant participants self-reported average anxiety score of 22.5 points, indicating a sample with more symptomology than the general population (19 points) of females at 32 years of age (43) and common to baseline symptomology found in studies of perinatal anxiety. (44) After the chair massage intervention, average anxiety scores decreased, demonstrating scores (15.5 points) lower than symptomology reported in the general population of women the same age. Eighty-three percent of the women in the current study showed perinatal anxiety improvement; one woman with a score among the lowest did not. The women in this study who presented with the highest anxiety scores at baseline had the greatest differences in improved outcomes postintervention. These results are consistent with findings in the literature, demonstrating improvement of perinatal anxiety after partner-delivered massage. (13, 32, 33) Although the current study was likely underpowered to detect greater differences in pain measures, the results are encouraging for future study, and provide insight into how partner-delivered chair massage may affect perinatal pain. At baseline, participants self-reported an average pain score of 1.93 cm, below the average of 5 cm. (47) Perinatal pain decreased to 0.79 cm by the end of this study. Sixty-seven percent of the women showed perinatal pain improvement pre-to poststudy. Two women's pain scores were unchanged pre-to postintervention, one at the low end of the VAS pain scale and one reporting no pain throughout. Pain increased for two other participants' pre-to poststudy; these scores were among the lowest at baseline. Alternately, the two highest pain scores at baseline decreased 82% and 77%, respectively, by the end of the study. These results are consistent with findings in the literature, demonstrating improvement of perinatal pain after partner-delivered massage. (13, 32, 33) As women progress through their pregnancy, rates of anxiety frequently increase and mood fluctuates. (1, 52) Rates of anxiety have been reported as 18.2% in the first trimester, 19.1% in the second, and 24.6% in the third. (1) In the current study, the majority of women enrolled in their second trimester, with anxiety decreasing 31% from second to third trimesters after the massage intervention and before the birth. Rates of low mood have been reported as high in the first and third trimesters compared to the second. (52) with the intervention and responded well to treatment. No adverse events were attributed to the study. Analyses supported the hypothesis that participants would experience improvements to perinatal mood, anxiety, and pain with a partner-delivered 10-minute chair massage. The chair massage took half the time and the study occurred over less period of investigation than the previously studied side-lying method. (13, 32, 33) This study presents the first research on partner-delivered chair massage as a safe and effective public health complementary intervention for perinatal mood, anxiety, and pain.
Another strength of this study is that partnerdelivered chair massage allowed husbands to be more actively involved in the process of pregnancy by providing support and nurturance at a time of change, physically, mentally, and socially for their wives. (19) Having the skills to manage perinatal mood, anxiety, and pain may provide the partner with a sense of valued contribution to an important life-changing family event. (19) These results may be important to Massage Therapists (MTs) who serve disadvantaged populations who otherwise might not receive massage therapy. (56) MTs could also promote their work and extend beneficial client outcomes between visits by teaching partners simple skills; however, regulations should be checked, as they may vary state to state.
Limitations
Among notable limitations to this study include the small sample size, lack of control group, self-reports, and short follow-up periods. Justification for a sample size of 12 was based on feasibility, precision of the mean and variance, and regulatory considerations. (57) Future study should consider a larger design with more participants, targeting disadvantaged groups from different areas. Participants relaxing in a quiet room might work as a study control. Additionally, a heavy reliance on self-report methodology is subjective and could be affected by memory or recall concerns. Physiological measures related to primary outcomes (i.e., heart rate, blood pressure) could be included in future perinatal research for objective measures; (39, 58, 59) however, subject burden must be considered. A longer period of follow-up at the oneyear mark would be desirable, keeping in mind budget and financial constraints.
Additional important limitations to this study are potential for bias and internal control. The principle investigator is a massage therapist, which carries the risk of confirmation bias, or favoring one outcome over another based on evidence that confirms ones' beliefs. (60) Additionally, the participants could have been experiencing social desirability response bias or sympathy or compassion for the investigator, aware of project work efforts, and therefore inflating responses to appear more favorable. (61) Lastly, an inhome protocol delivered by multiple partners is more difficult to control than in a private lab setting with a single therapist. The tradeoff, however, in this case, is increased external validity through a real-world, translatable application that can be tailored to each family's needs.
CONCLUSION
Twelve perinatal women and their partners demonstrated high rates of study retention and compliance
